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Crystal form, polarimetric signatures of ice crystals observed at 95 
GHz in winter clouds, 828 
Cuboid clouds, cloud fraction from multistream radiative transfer for 
longwave radiation, 2455 
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Cumulus clouds 
droplet spectra broadening in adiabatic cores, 628 
microscale droplet concentration heterogeneities, 642 
Cumulus convection 
effects of convective-induced gravity waves on the general 
circulation, 302 
parameterization of the cloudiness associated with, TOGA COARE 
data, 3158 
Cumulus parameterization 
Madden—Julian oscillation model with cloud-radiation interaction, 
2807 
rotational ITCZ attractors with quasi-equilibria at monsoon onset, 
2820 
Cumulus-resolving model, genesis and evolution of hierarchal clouds 
in a 2D cloud-resolving model, 877 
Cyclogenesis, impact of sea spray evaporation in a numerical weather 
prediction model, 3626 
Cyclone intensity, minimal 3D tropical cyclone model, 1924 
Cyclonic perturbations, local confined untilted cyclonic perturbations 
can give rise to KE growth, 38 
Cylindrical model, nonlinear motions of a barotropic vortex in still air 
and in zonal flow, 1907 


Decorrelation time, optimally persistent patterns in time-varying fields, 


1341] 
Deep tropical convection, models for stratiform instability and 
convectively coupled waves, 1567 
Deformation radius, alignment and corotation of weak tropical 
vortices via linear Rossby waves, 2306 
Diabatic circulation, effect of wave-driven circulation and wave drag 
on Hadley circulation, 3077 
Diabatic heating effects, examination of nonlinear stationary wave 
maintenance and seasonal cycle, 2331 
Diffusion, examination of eddy diffusivity as a mixing diagnostic, 
3685 
Diffusion equation, countergradient flux and modified diffusion 
equation, 2240 
Discrete wavelets 
characteristics of complete discrete wavelet analyses of simulated 
convection, 850 
decomposition of structures in wavelet analyses of tropical 
convection, 868 
Dispersion, internal gravity wave breaking in the middle atmosphere 
and influence of, 132 
Disturbance growth rate, subsynoptic-scale baroclinic instability and 
growth of shallow disturbances, 675 
Diurnal change, time and space variability of the early evening surface 
layer transition, 2650 
Diurnal cycle 
boundary layer development over a tropical island during the 
summer monsoon, 2163 
diurnal variation of the marine boundary layer during ASTEX, 2355 
long-term observations of the dynamics of the continental boundary 
layer, 1288 
multiscale variability of the mixed layer over the western Pacific 
warm pool, 2729 
Diurnal variations, shallow water model! simulations of dryline diurnal 
variations, 3508 
Divergence balance, hierarchies of balance conditions for the f/-plane 
shallow water equations, 2411 
Doppler radar 
application of the Zhang—Gal-Chen velocity retrieval in deep 
convection, 998 
kinematics and dynamics of a shallow hailstorm sampled by 
Doppler radars, 1222 
number concentration/vertical profile/effective radius of liquid 
water content, 2895 


Doppler wind measurements, radar observations of updrafts and 
downdrafts in fair-weather cumulus cloud, 1750 
Drizzle, contrast in drizzle content between small maritime and 
tropical cumuli, 915 
Drop collision efficiency, effects of pressure on spectrum evolution, 
742 
Drop impact, laboratory measurements of small-drop collisions at 
reduced pressure, 1395 
Droplets, microscopic approach to cloud droplet growth by 
condensation, no turbulence, 1945 
Droplet spectra 
broadening in adiabatic cores of cumulus clouds, 628 
microscale droplet concentration heterogeneities in cumulus clouds, 
642 
Drop size distributions 
contrast in drizzle content between small maritime and tropical 
cumuli, 915 
number concentration/Vvertical profile/effective radius of liquid 
water content, 2895 
use of moments and generalized gamma functions for drop size 
distribution, 407 
Dryline, shallow water model simulations of dryline diurnal variations, 
3508 
Dual-frequency radar, coherent scattering of microwaves by particles 
for clouds and smoke, 1091 
Dust devil, thermodynamic theory for dust devils applies to 
waterspuuts, 927 
Dynamical tracers, uses and limitations of contour advection for 
examining Arctic vortices, 2210 
Zady model 
potential vorticity and wave activity diagnosis of perturbation 
evolution, 2518 
used for investigating local perturbation evolution, 38 


Zady waves, instability of neutral waves and orography, 1146 


Zarly evening transition, time and space variability of the early 
evening surface layer transition, 2650 

Zasterly waves, convergence- and surface flux—based 
parameterizations in tropical models, 283 

Easterly wave dynamics, weak temperature gradient approximation 
and tropical waves, 3650 

Eastward-moving tropical waves, Madden—Julian oscillation model 
with cloud—radiation interaction, 2807 

Eddies, equilibration in an eddy-resolving model with simplified 
physics, 561 

Eddy diffusivities, using simple form of Prandtl model to address 
katabatic flows, 3349 

Eddy energy budget, examination of baroclinic wave structure using 
reanalysis data, 1694 

Eddy flux, examination of eddy diffusivity as a mixing diagnostic, 
3685 

Eddy heat flux, sensitivity of midlatitude troposphere equilibrium to 
radiative forcing, 2395 

Eddy—mean interaction, observations of the MJO, dynamics, and 
tropical cyclone formation, 2545 

Eddy momentum flux, simple model for transient fluxes in the upper 
troposphere, 3019 

Eddy shedding, shedding from the upper-tropospheric Asian monsoon 
anticyclone, 93 

Eddy—zonal flow, feedback in the Southern Hemisphere, 3312 

Edge waves, balances asymmetries of waves on the tropopause, 237 

Effective cloud fraction, cloud fraction from multistream radiative 
transfer for longwave radiation, 2455 

Effective drop radius, variability of optical depth and effective radius 
in marine stratocumulus, 2912 

Ekman layer, linear theory of tropical cyclone core boundary layer 
jets, 2469 
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Ekman transport, contributions of ocean and atmosphere to tropical 
poleward heat transport, 943 
Elevated heating, surface temperature gradient effects on tropical 
winds, 1371 
Eliassen—Palm, wave—mean-flow interaction and Lagrangian mean 
circulation, 3036 
EI Nifio, determine tropospheric ozone column from TOMS 
spaceborne instrument, 2699 
El Nifio forecasts, rotational ITCZ attractors with quasi-equilibria at 
monsoon onset, 2820 
E] Nifio—Southern Oscillation, instability of the chaotic ENSO, 
growth-phase predictability barrier, 3613 
Emittance, radiative properties of midlatitude cirrus based on lidars 
and radiometers, 2113 
Energy balance, diagnostic technique to derive dynamical/chemical 
tracer fields, 2441 
Energy budget 
deep and shallow modes of baroclinic instability in a column 
model, 780 
kinetic energy spectrum and budget in a troposphere—stratosphere- 
mesosphere model, 329 
subsynoptic-scale baroclinic instability and growth of shallow 
disturbances, 675 
Energy cascade, remarks on Charney’s note on geostrophic 
turbulence, 2009 
Energy cycle, wave—mean-flow interaction and Lagrangian mean 
circulation, 3036 
Ensemble forecasts, duration of, synoptic weather forecasting, 3525 
Ensemble forecasting 
finite-time evolution of small perturbations in a chaotic solution, 
1066 
periodic orbits and disturbance growth for baroclinic waves, 436 
ENSO, seasonal prediction capability by monitoring Walker 
circulation at equator, 2146 
Enstrophy budget, isentropic modeling of winter 1979 stratosphere 
warming and recovery, 2630 
Enthalpy transfer, effects of sea spray on tropical cyclone intensity, 
3741 
Entrainment, radar observations of updrafts and downdrafts in fair- 
weather cumulus cloud, 1750 
Entrainment zone, turbulence structure in a horizontally developing 
sheared CBL, 70 


Environmental humidity, ice crystal—graupel collision mechanism for 


thunderstorm electrification, 2751 

Equatorial circulations, thermally driven under Rayleigh friction and 
Newtonian cooling, 724 

Equatorial dynamics, Madden—Julian oscillation model with cloud 
radiation interaction, 2807 

Equilibrium simulation, effect of vertical wind shear on radiative- 
convective equilibrium states, 1427 

Equilibrium states, zonally symmetric equilibrium states for the 
stratosphere polar vortex, 2709 

Equivalent topography, thermally forced stationary waves in a 
quasigeostrophic system, 1585 

Ertel potential vorticity, potential vorticity in a nonhydrostatic, moist, 
precipitating atmosphere, 3148 

Evaporative cooling, impact of sea spray evaporation in a numerical 
weather prediction model, 3626 

Extratropical stationary waves, interaction with the zonal mean 
circulation, 462 

Eyewalls, numerical evolution of hurricane-like vortices (eyewall/ 
irrotational flow), 2196 

Fair-weather cumulus, radar observations of updrafts and downdrafts 
in fair-weather cumulus cloud, 1750 

Feedback, eddy—zonal flow feedback in the Southern Hemisphere, 
3312 
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Field studies 
in situ observations of cirrus scattering phase functions, 3376 
subgrid-scale heat fluxes and dissipation in atmospheric surface 

layer, 2673 

FIRE II, large-eddy simulation of cirrus event, 1017 

Flash floods, sensitivity of orographic convection to landscape 
variability, 3204 

Floods, mechanisms for intense alpine rainfall, 1732 

Floquet theory, seasonal intraseasonal variability of large-scale 
barotropic modes, 50 


Floquet vectors, periodic orbits and disturbance growth for baroclinic 


waves, 436 


Flow structures, retrieval of flow structures in a convective boundary 


layer, adjoint model, 1767 


Fluid flow, low-dimensional approximation of the linear dynamics of, 


277) 

Fluid mechanics, relation between Bertrami’s material vorticity and 
Rossby—Ertel PV, 2509 

Fog formation, observations and modeling of transition of coastal 
stratus into fog, 1714 

Forced Rossby waves 


origin of the subtropical anticyclones of the summer season, 1827 
saturation of topographically forced Rossby waves in a barotropic 


model, 2927 


Forecast error growth, idealized adaptive observations for improving 


numerical weather predictions, 210 
Forecasting, duration of, synoptic weather forecasting, 3525 
Friction, reformulation of global relative and angular momenta 
budgets, 1995 


Friction torque, dynamics associated with intraseasonal length-of-day 


variability, 2942 


Frictional dissipation, around falling hydrometeors, comment, 1173; 


reply, 1178 
Frictional drag, boundary layer effects on fronts passing over 
topography, 2222 


Frictional heating, symmetric stress tensor formulation of momentum 


diffusion in GCMs, 269 


Frontogenesis 


zero potential vorticity with unbalanced frontogenesis, 2180 


Gamma function, use of moments and generalized gamma functions 


for drop size distribution, 407 
General circulation models 

analysis of zonal momentum budget in light of its average 
kinematics, 3328 

dynamics of tropical upwelling branch of stratosphere Brewer 
Dobson circulation, 3097 

effect of wave-driven circulation and wave drag on Hadley 
circulation, 3077 

effects of convective-induced gravity waves on the general 
circulation, 302 

examination of nonlinear stationary wave maintenance and 
seasonal cycle, 2331 


GFDL SKYHI, 3271 


parameterization of cloud overlap in general circulation models, 322 


providing a unified framework for cumulus and boundary layer 
processes, 2052 

symmetric stress tensor formulation of momentum diffusion in 
GCMs, 269 

toward unifying parameterizations of cloud and boundary layer 
processes, 2021 

Generalized Eady model, nonlinear stability of the generalized Eady 
model, 821 


Geostrophic eddies, phase-independent wave activity flux, 608 


Geostrophic turbulence, remarks on Charney’s note on geostrophic 
turbulence, 2009 
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Graupel, ice crystal—graupel collision mechanism for thunderstorm 
electrification, 2751 
Graupel density, computation of collision rate of small graupel and 
water droplets, 2571 
Graupel—water drop collision, computation of collision rate of small 
graupel and wate: droplets, 2571 
Gravity manifold, hierarchies of balance conditions for the /-plane 
shallow water equations, 241 | 
Gravity waves 
3D effects in high-drag-state fi. ws over long ridges, 1051 
Arctic, 3581 
blocky markings and planetary-scale waves in the equatorial Venus 
clouds, 365 
characteristics of gravity waves and responses to general body 
forces, 2249 
convectively generated gravity waves and effect on the cloud 
environment, 2427 
genesis and evolution of hierarchal clouds in a 2D cloud-resolving 
model, 877 
internal gravity wave breaking in the middle atmosphere, 132 
kinetic energy spectrum and budget in a troposphere—stratosphere 
mesosphere model, 329 
modification of drag caused by partial reflections of gravity waves, 
797 
numerical modeling of gravity wave generation by deep tropical 
convection, 1249 
numerical study of stratospheric gravity waves triggered by squall 
lines, 3702 
stratosphere, 3581 
ultrasimple spectral parameterization for nonorographic waves, 
1837 
westward generation of eastward-moving tropical convective 
bands, 3724 
Gravity wave drag, e:fects of convective-induced gravity waves on the 
general circulation, 302 
Green vegetation, inferring optical depth of broken clouds using 
surface solar radiometric, 2989 
Growth-phase predictability, instability of the chaotic ENSO, growth- 
phase predictability barrier, 3613 
Gust fronts, genesis and evolution of hierarchal clouds in a 2D cloud- 
resolving model, 877 
Gust front updraft, cell regeneration, development, and propagation in 
multicell storms, 2957 
Hadley cell 
contributions of ocean and atmosphere to tropical poleward heat 
transport, 943 
dynamics in a primitive equation model, axisymmetric flow, 2845; 
nonaxisymmetric flow, 2859 
Hadley circulation 
dynamics of tropical upwelling branch of stratosphere Brewer 
Dobson circulation, 3097 
effect of wave-driven circulation and wave drag on Hadley 
circulation, 3077 
transport in the low-latitude tropopause zone from particle 
trajectories, 173 
Hailstorms, kinematics and dynamics of a shallow hailstorm sampled 
by Doppler radars, 1222 
Halogen occultation ex, siment, quasi-biennial and subbiennnial 
variation of trace « ~...utuents, 7 
Halos, observations of cirrus scattering phase functions, 3376 
Heat and moisture flux, diurnal variation of the marine boundary layer 
during ASTEX, 2355 
Heat fluxes, subgrid-scale heat fluxes and dissipation in atmospheric 
surface layer, 2673 
Heat sinks, cell regeneration, development, propagation in multicell 
storms, 2957 


High-resolution GCM, kinetic energy spectrum and budget in a 
troposphere—stratosphere—mesosphere model, 329 

High-resolution model, nonlinear enhancement of tropical cyclone 
core boundary layer jets, 2485 

Hough modes, excitation of the 10- and 16-day waves, 1129 

Hurricane, numerical evolution of hurricane-like vortices (eyewall/ 
irrotational flow), 2196 

Hurricane eye structure, distinct regimes in kinematic and 
thermodynamic structure of hurricane eyes, 1079 

Hurricane motion, nonlinear motions of a barotropic vortex in still air 
and in zonal flow, 1907 

Hurricane rainbands, effect of vertical wind shear on radiative 
convective equilibrium states, 1427 

Hurricane simulation, effects of sea spray on tropical cyclone 
intensity, 3741 

Hurricane thermodynamics, distinct regimes in kinematic and 
thermodynamic structure of hurricane eyes, 1079 

Hydraulic jump, adjustment of the marine boundary layer to effects of 
a coastal cape, 1511 

Ice crystals, polarimetric signatures observed at 95 GHz in winter 
clouds, 828, 842 

Ice crystal growth, effects of aircraft wake dynamics on contrail 
development, 390 

Ice fog 
microphysical parameterization for climate models, 1181 
simulation in explicit aerosol—cloud-radiation model, 1199 

Ice microphysics 
microphysical properties of cirrus derived from lidar depolarization, 

2103 
model for convective and advective transport across the tropical 
tropopause, 765 

Impaction scavenging, effects of turbulence on scavenging of aerosol 
particles by drops, 3064 

Initial condition error, idealized adaptive observations for improving 
numerical weather predictions, 210 

Instabilities, oscillatory instabilities to zonally varying barotropic 


¢ 
flows, 3135 
Instability 
nonhydrostatic barctropic instability, nonsupercell tornadogenesis, 
1965 


wavenumber | instability and trochoidal motion of hurricane-like 
vortices, 3243 
Intense operating periods, transfer of momentum by trapped lee 
waves, 3563 
Interfacial layer, turbulence from large-eddy simulation, 3424 
Interseasonal variability, interannual SST variability and predictability 
of tropical variability, 2596 
Intertropical convergence zone 
origin of monsoons, 3497 
rotational ITCZ attractors with quasi equilibria at monsoon onset, 
2820 
Intraseasonal variability, interannual SST variability and predictability 
of tropical variability, 2596 
Irradiance, effect of aerosols on spectral UV measurements during the 
SUSPEN campaign, 1529 
Isentropic coordinates, isentropic modeling of winter 1979 
stratosphere warming and recovery, 2630 
Isentropic surfaces 
turbulence, meridional mixing along isentropic surface in 
troposphere, 2377 
upper-troposphere potential vorticity fluctuations and the annual 
mean, 1815 
Isotropic 2D turbulence, remarks on Charney’s note on geostrophic 
turbulence, 2009 
Isotropic diffusivity, examination of eddy diffusivity as a mixing 
diagnostic, 3685 
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Jet separation, results of troposphere-stratosphere configuration of a 
unified model, 2000 
Kalman filter, state estimation using a reduced order Kalman filter, 
3666 
Katabatic flow, using simple form of Prandtl model to address 
katabatic flows, 3349 
Kelvin wave, model investigation of the dynamics of a coastally 
trapped disturbance, 1892 
Kinetic energy 
local confined untilted cyclonic perturbations can give rise to KE 
growth, 38 
momentum transports in 2D/3D cloud-resolving models with 
residual method, 517 
stochastic modeling of the MJO, dynamics, and tropical cyclone 
formation, 2559 
Kinetic energy budget, development of nocturnal boundary layer 
clouds over the Great Plains, 1409 
Kinetic energy conversion, observations of the MJO, dynamics, and 
tropical cyclone formation, 2545 
Kinetic energy spectrum, kinetic energy spectrum and budget in a 
troposphere-stratosphere—mesosphere model, 329 
Landscape heterogeneities, parameterization for the triggering of 
landscape-generated moist convection, 575, 593 
Lapse rates, vapor gradient and condensed water effects—stability 
criterion, 2013 
Large eddy simulations 
countergradient flux and modified diffusion equation, 2240 
critical test of Monin—Obukhov similarity theory for convective 
conditions, 1549 
effects of aircraft wake dynamics on contrail development, 390 
FIRE II cirrus event, 1017 
new third-order moments for the CBL, 1169 
turbulence structure in a horizontally developing sheared CBL, 70 
Large-scale effects, flow over mesoscale topography, 1477 
Large-scale forcing, sensitivity of tropical Pacific clouds and 
precipitation to SST change, 253 
Lateral mass exchange, parameterizing lateral entrainment and 
detrainment in mass-flux model, 2037 
Lee waves, transfer of momentum by trapped lee waves, 3563 
Length-of-day variability, friction \urque dynamics associated with 
intraseasonal, 2942 
Lidar, cirrus cloud observations at Table Mountain, 1275 
Lidar depolarization, microphysical properties of cirrus derived from 
lidar depolarization, 2103 
Linear dynamics, low-dimensional approximation of the linear 
dynamics of fluid flow, 2771 
Linear models, diagnosing the impact of planetary wave breaking in a 
linear model, 1357 
Linear regime, duration of, synoptic weather forecasting, 3525 
Linear Rossby waves, alignment and corotation of weak tropical 
vortices via linear Rossby waves, 2306 
Linearized solutions, back-sheared flow model over an isolated hill in 
the presence of rotation, 3293 
Liquid water content 
number concentration/vertical profile/effective radius of liquid 
water content, 2895 
spectral density at high frequencies, 497 
Localized heating, hydrostatic and geostrophic adjustments in a 
compressible atmosphere, 3776 
Longwave cutoff, nonlinear stability of the generalized Eady model, 821 


Longwave radiation, cloud fraction from multistream radiative transfer 


for longwave radiation, 2455 


Lyapunov vectors, finite-time evolution of small perturbations in a 
chaotic solution, 1066 
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Madden-—Julian oscillation 
model with cloud-radiation interaction, 2807 
observations of the MJO, dynamics, and tropical cyclone formation, 
2545 
stochastic modeling of the MJO, dynamics, and tropical cyclone 
formation, 2559 
Marine boundary layer 
adjustment of the marine boundary layer to effects of a coastal 
cape, 1511 
algorithm to compute shortwave irradiance for cloudy atmospheres, 
3797 
diurnal variation of the marine boundary layer during ASTEX, 
2355 
observations and modeling of transition of coastal stratus into fog, 
1714 
Marine low clouds, diurnal variation of the marine boundary layer 
during ASTEX, 2355 
Marine stratocumulus, variability of optical depth and effective radius 
in marine stratocumulus, 2912 
Maritime boundary layer, impact of sea spray evaporation in a 
numerical weather prediction model, 3626 
Mass-flux model 
dynamics of trade wind cumuli capped by a strong inversion, 1870 
parameterizing lateral entrainment and detrainment in mass-flux 
model, 2037 
toward unifying parameterizations of cloud and boundary layer 
processes, 2021 
Mass transports, reformulation of global relative and angular momenta 
budgets, 1995 
Material vorticity, relation between Bertrami’s material vorticity and 
Rossby-Ertel PV, 2509 
Matrix approach, analysis of atmospheric dynamics, multiple 
observables, 3340 
Maximum entropy, zonally symmetric equilibrium states for the 
stratosphere polar vortex, 2709 
Mesoscale 
accuracy and efficiency of semi-implicit time stepping, storm 
dynamics, 3053 
topography effects, 1477 
Mesoscale circulations, parameterization for the triggering of 
landscape-generated moist convection, 575, 593 
Mesoscale cloud patterns, adjustment of the marine boundary layer to 
effects of a coastal cape, 1511 
Mesoscale dynamics, kinematics and dynamics of a shallow hailstorm 
sampled by Doppler radars, 1222 
Mesoscale modeling, sensitivity of orographic convection to 
landscape variability, 3204 
Mesoscale perturbations, observed dynamics of coastal flow at Cape 
Mendocino during disturbances, 953 
Mesosphere 
diagnostic technique to derive dynamical/chemical tracer fields, 
2441 
seasonal amplification of the 2-day wave: normal mode and 
instability, 1858 
Mesovortices, numerical evolution of hurricane-like vortices (eyewall/ 
irrotational flow), 2196 
Microphysics 
collision efficiency of drops in a wide range of Reynolds numbers, 
742 
large-eddy simulations of FIRE II cirrus case, 1017 
systematic biases in numerical models that ignore subgrid-scale 
variability, 1117 
Microphysical parameterization, Arctic diamond dust, ice fog, and thin 
stratus for climate models, 1181 
Microphysical processes, frictional dissipation around falling 
hydrometeors, comment, 1173; reply, 1178 
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Microphysical properties, aircraft, radiosonde, and radar observation 
in cirrus clouds, 451 
Middle atmosphere 
dynamics of tropical upwelling branch of stratosphere Brewer 
Dobson circulation, 3097 
effect of wave-driven circulation and wave drag on Hadley 
circulation, 3077 
Midlatitude convection, updraft and downdraft statistics in simulated 
cumulus convection, 1630 
Midlatitude jet, eddy—zonal flow feedback in the Southern 
Hemisphere, 3312 
Midtropospheric blocking, planetary-scale preconditioning for the 
onset of blocking, 933 
Migratory QG eddies, phase-independent wave-activity flux, 608 
Millimeter radar, observations of updrafts and downdrafts in fair- 
weather cumulus cloud, 1750 
Minimum enstrophy, zonally symmetric equilibrium states for the 
stratosphere polar vortex, 2709 
Modeling 
cyclone—anticyclone asymmetry, height of the tropopause, 26 
Hadley cell dynamics in a primitive equation model, axisymmetric 
flow, 2845; nonaxisymmetric flow, 2859 
model investigation of the dynamics of a coastally trapped 
disturbance, 1892 
results of troposphere-stratosphere configuration of a unified 
model, 2000 
retrieval of flow structures in a convective boundary layer, adjoint 
model, 1767 
theory for forcing and dissipation in stochastic turbulence models, 
3762 
Model-simulated convection, decomposition of structures in wavelet 
analyses of tropical convection, 868 
Modons, linear stability of modons on a sphere, 2280 
Moist atmosphere, dynamic and thermodynamic foundation for 
modeling the moist atmosphere, 2073 
Moist convection, toward unifying parameterizations of cloud and 
boundary layer processes, 2021 
Moist Kelvin waves, waves and instabilities for tropical models with 
convective parameterization, 896 
Moisture flux, convergence and surface flux based parameterizations 
in tropical models, 283 
Moisture profile, model for convective and advective transport across 
the tropical tropopause, 765 
Moisture transport, model for convective and advective transport 
across the tropical tropopause, 765 
Momentum budget 
budget estimates of convective momentum transport over the 
tropical Pacific, 1673 
observed dynamics of coastal flow at Cape Mendocino during 
disturbances, 953 
Momentum diffusion, symmetric stress tensor formulation of 
momentum diffusion in GCMs, 269 
Momentum flux 
critical test of Monin—Obukhov similarity theory for convective 
conditions, 1549 
numerical modeling of gravity wave generation by deep tropical 
convection, 1249 
simple model for transient eddy fluxes in upper troposphere, 3019 
Momentum mixing, shallow water model simulations of dryline 
diurnal variations, 3508 
Momentum transfer 
effects of sea spray on tropical cyclone intensity, 374] 
trapped lee waves, 3563 
Momentum transport 
budget estimates of convective momentum transport over the 
tropical Pacific, 1673 
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implications of cumulus ensembles in wind shear for 
parameterization, 2832 

Monin—Obukhov similarity, critical test of Monin—Obukhov similarity 
theory for convective conditions, 1549 

Monsoons, origin of monsoons, 3497 

Monsoon circulations, Rossby waves in zonally opposing mean flow: 
behavior in NW Pacific monsoon, 1035 

Monsoon onset, rotational ITCZ attractors with quasi equilibria at 
monsoon onset, 2820 


Mountain waves, 3D effects in high-drag-state flows over long ridges, 
1051 
Mountain weather, mechanisms for intense alpine rainfall, 1732 
1 


Mountain winds, bias in mean vertical wind measured by VHF radars, 
707 
Multiple observables, analysis of atmospheric dynamics, multiple 
observables, 3340 
Nested modeling, dynamic and thermodynamic foundation for 
modeling the moist atmosphere, 2073 
Net flux, net flux and actinic flux, calculations in radiative transfer, 3752 
Newtonian cooling, thermally driven tropical circulations, 724 
Nocturnal boundary layer, development of nocturnal boundary layer 
clouds over the Great Plains, 1409 
Nocturnal inversion, long-term observations of the dynamics of the 
continental boundary layer, 1288 
Nonaxisymmetric flow, Hadley cell dynamics in a primitive equation 
model, 2859 
Nonhydrostatic global models, design, efficiency, and accuracy of a 
nonhydrostatic global model, 349 
Nonlinear saturation, saturation of topographically forced Rossby 
waves in a barotropic model, 2927 
Nonlinear stability criterion, nonlinear stability of the generalized 
Eady model, 821 
Nonlinearity, examination of nonlinear stationary wave maintenance 
and seasonal cycle, 2331 
Nonlocal behavior, countergradient flux and modified diffusion 
equation, 2240 
Nonspherical earth, equations of total angular momentum for f-plane 
and beta-plane geometries, 2502 
Normal-mode inversion, hierarchies of balance conditions for the f- 
plane shallow water equations, 241] 
Numerical methods, coupling cloud processes with large-scale 
dynamics in convective scheme, 978 
Numerical modeling 
framework using a simple shallow water primitive equation, 685 
numerical evolution of hurricane-like vortices (eyewall/irrotational 
flow), 2196 
systematic biases in microphysics and thermodynamics, 1117 
Numerical simulations, internal gravity wave breaking in the middle 
atmosphere, 132 
Numerical studies 
effects convective heating on movement and vertical coupling of 
cyclones, 3639 
stratospheric gravity waves triggered by squall lines, tropical 
experiments, 3702 
Numerical weather prediction 
idealized adaptive observations for improving numerical weather 
predictions, 210 
impact of sea spray evaporation in a numerical weather prediction 
model, 3626 
need for including dissipative energy in models for, 3793 
ultrasimple spectral parameterization for nonorographic gravity 
waves, 1837 
Objective analyses, budget estimates of convective momentum 
transport over the tropical Pacific, 1673 
Ocean—atmosphere models, contributions of ocean and atmosphere to 
tropical poleward heat transport, 943 
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Ocean sea spray, impact of sea spray evaporation in a numerical 
weather prediction model, 3626 
Optical depth 
radiative properties of midlatitude cirrus based on lidars and 
radiometers, 2113 
statistical analysis of retrieved optical depth uncertainties, 1540 
variability of optical depth and effective radius in marine 
stratocumulus, 2912 
Optimal perturbations 
determine 3D perturbations that produce optimal energy growth in 
shear flow, 2790 
potential vorticity and wave activity diagnosis of perturbation 
evolution, 2518 
Optimum persistence patterns, optimally persistent patterns in time- 
varying fields, 1341 
Orographic convection, sensitivity to landscape variability, 3204 
Orographic effects, 3D effects in high-drag-state flows over long 
ridges, 1051 
Orographic flows, design, efficiency and accuracy of a nonhydrostatic 
global model, 349 
Orographic forcing, examination of nonlinear stationary wave 
maintenance and seasonal cycle, 2331 
Orographic waves, instability of neutral Eady waves, 1146 
Oscillating updraft, numerical modeling of gravity wave generation by 
deep tropical convection, 1249 
Outflow, simple simulations of thunderstorm outflows, 504 
Overshooting convection, model for convective and advective 


transport across the tropical tropopause, 765 
Ozone 
comparison of total column ozone values from various observation 
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